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[.fi.eM]- 

^sfl igj-^a. 7l ^. ^ ZL^oflAi z\Q$-n7]^^ (LPCVD)AS. ^£ 

*fll ^^M- ^^*>ZI, =1 ^xVf^ ^(ALD) -2.5. ^s}-^ 

^ 7)^1^ M*Kr 
£ 6 
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^^{Semiconductor device having a SiN etch stopper by low temperature ALD and 
fabricating method the same} 

£ 2^ £1^ A -^^1 Sf^fl ^£olc|-. 

100: «VE*fl 7l* t 102: TflojE ^ 2 fl^ > 

104: ^Bl^WS- 2fl^ ( 106: ap<Hf# ^flU, 

108: 7flole HO: tIMS $\Q t 

120: ^z^*l^, 130: f-?!^^, 

140: iSefl^l^M sfl^ , 150: 7>7j^^ ^-fr, 
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1020020055005 2002/12/20 
<10> .g. tO-JE^ i7} ^ ZL ^S^ofl ?ASL5L, 4^ ^Ml^>7l]fe 44^1 

^ 4-&°lH €4# #4(ALD: Atomic Layer Deposition)^ 4t!: llS)- 

<11> «V£^ ^7>1- xfl^Kr 4^4 4^14 ^ 4^4 4444 -S-T 2 "^ 4 

4 4H nH4 ^ 4^ 444°ll -fre}*}- ^4 DRAM i4t ir4— 3 

-g-o] S-cfl^JL oluf. S--5-1, ^4# ^4(ALD) 71^^ ^^^Tfl *fl444 

7> ^44 Ufl^ofl ufl2.Sl^>3] T^A^ 444, ^>444 ^ TflojE -ofl 

^4 44=U $14. 

<12> te^l i^H 3l*V JL^47> 4*14 ^4 TflolHsq. TflolE aVo]^ 

^o>7^A^ ^hV^ u]x><y l:(design ruleH 0.2^ 4^5. 44 4 (SAC: 
Self Align Contact) ^4°1 4-g-EU $14. 44 ^ H-f?-^ (SAC) ^°14, 4°]^4 Tfl 
o]e a>o]cH1 oi- ^iL^(Source)4 :E.efl4 (drainH «fl , ^^44 

(Miss-alignHl ^^l-eizK contact plug)4 ^fl^i 4°1^ 44 (Short )# 4 

4*>7l 44<*| TllojE 5j)^^- Aiz]- t^s] (buffer)^. 4-§-4 : cr 7l#* 444. 4 

7]^^^ 4-§"4tt ^cH te^l ^44 *H2^<M1 £<y^ofl 44 44^1^1 

(SAC) ^44 ^r£^4°fl£ 44-1- 4714^4. 
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1020020055005 #^ ^^>: 2002/12/20 

<13> £ l^r ^Hfl 7l#ofl c^jr 7.}7)^%^ J&*$f>}7) ^ SL*)^ ^^o) J1> 

£ 2^ 2y\ T^AA ^, £1^ A ^-^1 tfl^ $-tfl ^£^4. 
<14> £ 1# 71^(10) $H 7)1 °1M 3D €(20)* <§^*>J1, 

(30)* 3^tr ^> ^^^^-(40)^.5. 7]& ^^Al^lcj-. o^A-l f^Ti^ 

o^^.(40) $H 3t£eflx]^E 3fl€(50)* ^^]^z|* -f-*H 7flo]E 3fl^(20) 

a>o]o^ ^ ^eflol <3^* 2^#Al7l^ 7>7l^le^*(self align contact hole, 

60)* ^th4. 

<15> tf 7 ) ^AlAl^Al, TflolH 3fl^(20)2l TflolE^^- 3flBi(22) ^ £ ^ A}o] = 3^^(24) 

oj Alz^i- ^J^- ^l^>7l ^*fl, #71 #?i^«?!^-(40), <^mtfl A>5l-^ Tfl^^l 
i^i^wll- 5^ 7-1^-^-^-71^-^zj-aPCVD: Low Pressure Chemical Vapor Deposition)^ 
^tr 7\]o)^ ^o^p]- 5flEi(26) ^ TflolE ^^olAl (28)^1 IIS ^-g-^ 

<16> 7>7l^§^ ^-fr* ?i^Z}-o_S ufl, ti>£^l 7l^-(10)ol ^ZfS}cH ^ 

^5]^ ^* ^l^>7l 7l^2l-«]-7l^2r(LPCVD)^ ^tr |5r^* ^Tl^lfKetch 

stopper, 30) A>-g-s>ZL oicf. ^7] ^14*1*l*(30)£r 100 ~ 200A 

^S. 7}7l^l ^*(60)* ^^^}7l 7i^^z]-o_^ a c > 71 ^7i^<^Bi-(40)* ^ 

<^4tr ^, 7>7l^^ ^^1- ^* Td^^z^-sf^ ^iWetch recipe)* ^el^r 

ir 2*} Td^^zlofl oj^c^ ^T^t}. 

<17> ZL^l4 ^Efl 7^1 21 7>7l^l D|]JjL c^o. Al^^^( 30 ) 

* 2*} &*\*)^<Lg- ^171^ ^HHH £251- ^-ol o_V £ ^ 7l#(10)°l ^1 ^ZfSH 
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&)^l^(recess)sl7li4 i&E*H 7l#(10H ^zf^Ketch damage H ^ v ^Rr £-*H^ol 

<18> ole^ ^<?l£r ^ cfl^^l ^tt 

&#°\) ^SLS. « ^ #7j-^<£^ ^^l^ji ^«.o^ 

<i9> ##*r ^£^1 71^(10)^ eHl^ 31 ^l^M s&^^SLS, 31 

Ir^^l DRAM4i7> ^]o|Hfe T RDL (Last data in to row precharge)*r AC 4^ 

^ 3^313 (refresh) al^] ^^a^Iji, ^-g- <g 

<21> ^ol ol = ^> ^ cl-= ^-7) X-l^ ^^Hl ^ ^§1" 

<22> ^1 7 1^^ ^ § ^*>7l ^<5><*| sfl = A]-2}.n|ol ^ ^ S) o] ^ tiV £ 

*H 71^-4, ^-71 OV^^I 71^- i?Hl ^^slj7 5)^^ ^ TflolE ^3]lolA^7> *\ *|- 
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7l#^aKLPCVDW ii]*V *fll 711 olM sfl€4, #7l 71^:4 #7l 7)1 oIe 

4^ 3« l-^^(blanket) gil^ , ^7>^ #^(ALD)^^ ^ 

2 ^S^-g- IIS *}£r ^zJ-^XIf^, -8-71 ^z^*]* <|#^ ^TM^^ 

<23> yfsJ-^f}- ^AHHl Sl*>^, >j}-7l ^47^1^^ 100~ 500 M -gr^^H 

^l^al, ¥^7} 100-700 A ?H ^^-§>4. 

<24> y>^-^^M)^r, #7l av^l 7lt floj TIMS ^ sfl^i 

4, #7l TIME ^ ^ <$6\) ^e]AHt= Sfl^alj-, #7l ^elA>0l= 3Xfl^ <?H 

*§^S\3L X\<&^*\-7}^^*\] ^tt *fll 3#^ ^ ^4, #7l 711 °1M 

^ ^^A>ol= ^ ^#^f# ^*H1 tg^JL ^W^^^Hl 

fil^T ^1 ^2^ V TflolE ^5HolA^ ^Ul^ 7$o) ^^t]-. 

<25> 4V7I #7i^^^ Si0 2) BPSG, HDP oxide ^ FoxS o]^o^ aVS)-^ 

-H *KJ-s} #<H^ ^--8: Si0 2 , BPSG, HDP oxide ^ FoxS. °1^<^ #3^5- ^ofl 

*\ 4d«»€ ?M ^^>4. 

<26> #7] 71^^ 4^1- ^^71 ^^r, ^SLU] 7l ^ ^ ofl TIME jrfl 

Si* ^#^5} #71 TIME uflEl^- £J ^ofl ^^^-7l#^^ *U ^Sj- 

^<>1 $XS= 711 o]E *§#*Hr #71 Til ol E sfl^ #7] ay^] 7l^r 

£fe 7^ ^*}^ ^SVoll 9]^V ^12 7fl|^ ^Z^^f^ 

^#*Rr ^^1^, #71 ^zl-7-l^l^ol tg^s} «V5L31 7m *H f^Ti^^^ #3-*Rr 
#3l<4, #71 TflolE afl^ ol^>c^ ^-71 ^^JlS. 7>7l^g 
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It ^« ^*Hr ^}9\-, 7>}7] % 1 §«J* og^ofl ^z^j- o. ^ 

<27> JS. tiT-aJ-^f}. ^Al^ofl ^-71 71] 2fl ^*Rr y <H^ 

*>5L^1 7^ i?H Tijole ^^Aj-ol^.* ^ ^^^M^^Hl *fll 

Bflig ^ofl Z\^j%7]^zf\] <^tb *fll ^Sl"^- TflolH ^0^-^ 

#7)1« ^«1*K^ ^7) ^*}^ f^H) ^2 ^*Kr ^£ 

tt 100~500 Q C ^^>^L, n. 100~700A£l %o] ^^-§>cf. 

^tt aJr-g-7^^, *3 5^ iiSr SiH 4) SiCl 2 H 2 , SiCl 4 ^°1H ^£ *>M"1" ^>-§- 
*>JI, iiib N 2) NH 3 , N 2 0 f^H Aj^^ *>i4i- a>^-^ ^o] 3^5}-tK 

<29> att, ^"71 ^^}^o§n|^ Si o 2> B p SG> HD p oxide ^ FqxS _ o]^o]Q AVS).^ -ofl 

^ ^H 1 ^ ^ Si0 2( BPSG, HDP oxide ^ FoxS o]^.o]^ *}s\-^ ^ 

oflAi Aj^^ ^j-q-o} nl-^o. rf^nj-^- A>-g-^ ^ oj ^^-*>Cf. 

<30> g:^ £ ti a V^o} ti}-HJ-^*V ^Al^^] Sl^, 4 V ?1 7V7l« ^^1-* *§^*M ^ 

7>i*lf^ ^71*1-71 ^tt ^AlAl^ 1;AV (HF) -g-ojj^. AlZ|oH ^.g.^ q. > RCA AHj 

^«il sci ^i^* ^^yj-^A^i 3-8-* ^ sa^. 
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— isH<>H ^M<y ^Sj-^M ^HzMH -H^aKhigh selectivity)!- *fl2 
^s^, <^l?i^ 500 "C ^sj-iLS A>-g- 

<32> o]*}, $J^ig JE^-g- %V^^ ^. M}-^o] tif^^ ^^^>7lS. ^ 

4. ZLe-iq-, ofeflo^ aJ-^ 7lH£}^ ^Ml*r ^ ^^S^ 9\ u] 7} 

<33> ^ t^^ ^ ^^1 ^ €*r3 ^"^-i- ^»m^l SJJI ^A]^ =^ 

olcf. ofll- 1-^, 0>2fl^ 4^-2]^. ^UHHj flO^fe. 5 00°C T^ojj^ .^7f# 

500 °C o]<5}cq ^7># ##o.S ^gsK 1 -^ ^>-§-^* t^t ^71^1 

SBfl ^^ol o)-^ cf= ^-^oH OH- *\^-5[ZL go) 7^ 

nVo] ^A1A]Z| Aj^ull- O] cx] 7^ ^J^, ^ ^fl2 HSj-^ *)l7^51 Jl. 

<34> t£ 5^. %V S 5r>o^ M. i^ofl sj^j. ^.g. ^Vofl o] ^ ^sj-nV^ ^ 7] 
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1020020055005 #^ 2002/12/20 

*ll ^^r, 5flcAVsj.DV ( pl £ Al)ol *§S§S\o] ti}£^l 71^(100)3}-, #71 ^£ 

71^(100) *H ^^SlJl 3 106) ^ 711 °1M i*|oHU08)7> ^"8-^71^ 

*KLPCVD)<*D ^ ^^91 7fl°lS 4 H( 110)4, <#7] i&£*l| 71^(100)4 <#7] 711 
°1H 4^(110) 3m (blanket) ^ AS. , *1£r°lH f^(ALD)-£-3. 

^€ *H2 ^^-^-i- ?fli°J ^zM*l# (120)4, ^-71 <&] ^71 #(120) $H *8^€ # 
Tjr^^C 130)0.3. ol^-o^^lcf . 
<36> o^H #71 ^7-1 71 #(120)^: £ ^ ^ ^o^Kr T-S.^ ^ ^ *H§# 

4. ^, 7fl<£4 #^^^(130)^: *>7l3! ^^*(£6 150)* ^ 

5}b ^^^MH, #71 TflolE sflEi^ 2)#-«^( 10 6) ^ TflolE ^ o]^(108)^ *M 
Si *fll ^2}-^JiL4 9f l~1.3tifl^ -*i^Wl» #7l nfl^-ofl Xjz|7^1#^ 3^*1 <r 

*3^4. <^7H afll ^3^(106, 108)£r 600°C uL£r<*H 7}<&^7}^%r°.S. 

<37> S *V ; ^^71^(120)* ^71^71 ^tt ¥ #*fl ^^H^T, *fll 

, ^ TflolE ^^#(106) ^ TflolE 01x^(108)^.4 of 2QBfl^1 ^zHr* ^ v 

JL ^£7V \££ ^£°]7] nfl-^ofl, aV £ ^ 71^(100)^ eN^M" o>7l^l & 

-H ^71 71- 7}^}r\. 

<38> ttj-^, ^- ^ofl sq^j. T^ofl^ i£*}# ^zj-ofl s] «j) ^ £ ^ 2 ^Bj- ^o] 

^^^l#(120)^r, 7}1<1<3] #71^^^(130)4^ 3*H2MH uL^^lS 

-H^M ^S^M^SM o]sfl tg^ig ^^Zj-ojM ji^EHyll- 

^ ^°14. 
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<39> o]C]X\ f £ 3 xfl^ S. 7$: £ ^ofl ^ *\-& 

^Z) [ Z\7)^SLS. °}-$r*}^ ti>£^l ^71^1^.^ (SAC) Q^WS. *V 

<40> £ 3^- %V S ^Tg ( ^^^-^-(DliEAUol «K£^ 71^(100) $H TflolE sfl 

€(110)* ^31:4. 7)}°}^- 3fl€(110)^r «K£*fi 71^(100) 3H1 71H.E 

^-^MS^l), #Bl^tq#^ TilolE ^^. (10 2) i ^e)A>o]^^(i04) ^ *fll ^ 

^fl^ sfl€(106)* ^, ^ ^t*H ^1 ^s)-^- i 

4°1^(108)* ^ &t}. olnfl, ^-7] Tfloje 2fl€(110)^ a]^* sfl€ 

(106) ^ ?1Hje isfl^H (108)^ 600 °C 51-&°\]*\ *i ^^^^(LPCVD) ^ 

<41> £ 4 § TflojE 2fl^(H0) ^<2]- ti>£^l 71^(100) l-^^l 

(blanket) ti o v ^^ ^ ^^7.1^(120)* #7l Ai^^lf^(i20)^ 100- 

500 7^ofl^ ^7>^ f^Vofl o^ fl ^fl2 ^Sj-^i- 7fl^o]^ ( if ^ 100-700 

^*Hr ?H ^S}cK ^7} ^ 2 ^ ^^71^(120)* ^7) fl^ 

^ y o^^, ^^^^r SiH 4 , SiCl 2 H 2 , SiCl 4 ^> 

zJdt ± + ^ N 2) NH 3( N 2 0 'A^Q ^l-g-^H W ^ ol 

^1 ^7># ^a}-(ALD)A^ ^12 ^2l-^-(120)^r ^^(106, 108)°1 500°C °1 

^3^r #7M<£^(130)* sflEi^^- nfloflfe- ^1^x1^(120) 71^-i; ^3) $4. 

*)12 ^ 41^x1^(120) ^7l# ^oflA^ 
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«- o^l^irfl HV£^1 71^(100)^1 sHl^M" ^11^7> 7}^ 

* *l\d4. 

<42> £ 51- ^-7) ^^^^1^(120)^1 «>£^1 71^(10) $H ^ ^s]-* 

3R> #^^^^-(130)^- 3-S#th #7l ^^^^^(130)^ ^s}-^ TfllS.^, Si0 2 , 
BPSG, HDP oxide ^ FoxS. o]^-o]^\ *Ys\-^ ^°\}^ ^ Si0 2 , 

BPSG, HDP oxide ^ FoxS ^ifo^ a>^.^ f^A] ej-;a].g- ^f-^ cf 

^nv-g- A}-g-§H °H, 4^ ^"71 ^#^^(130)41 7131*1 

^>(CMP: Chemical Mechanical Polishing) ell-^iKref low)^h8- ^^s)- ^^1- 

<43> £ 6# %V2-5>^ , ^-71 130)^1 <g>££ HViE^l 71^- $H ISe^liE 

2)1^(140)^: ^, ^^^H: -f-«H ^"71 ^^^^-(130)^- 7>7l^^ 

^*(150)^r °H, ^"71 *fl2 ^^21 Aizl-7^1#(120)^ 7>7l ^ 1 

^*(150)* ^^s>7l 3tb ^^Aizl-Al, TflolM 4^(110)21 ^5lA>ol£L% 3)^(104) 
olM- TflolE 3fl^(102)ol -il^Sl^ ^-§- ^^jl, *&7] 71^(100)^1 ^14 

<44> £ 7^- ^"71 i 621 B ^tflc^^E^ , b ^*\] 

<45> £ 7 -g- , ^Hfl^l^ Td^l^^S- ^zl-7-1 ^1^(120)^- *ll7li5}£ 0.14, £ ^ 

^oIHtt *1#(120) ^1 7fl|t 7-l^ollA-l ^7>^ ^12 ^Sj-^JlS. 
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-g-ofl^- ^z^-oflo.^ AV-g-^M-, RCA^Hl SCK standard cleaning 1) 

-8-71 RCAA}£) SCI ^l^^^r, NH 4 0H : H 2 0 2 : H 2 07> l: 1: 5^ >*fl^W80°C) 
10-g- ^-<£ ^ -> ^(Deionized water H ^ -> l-^KHO^H ^ 

(dipping) M]^ -> ^(Deionized water H -> HC1 : H 2 0 2 : H 2 07> 1: 1: 6 «1# 

91 4^^(80 o C)°fl 10^ ^ -> f^rCDeionized water ^ -> = eM 

(spin dry) ^ £^5. ^l^fe ^l^-g- ^tr4. 

^7ltr ^*HH ^3*1 &Oo}, ^ 71^^ A}^" vflofl^ 

# 7>^1 *H1 <^fl ^ l£^oj 7\^o] x$^T%. 

selectivity)!- ^12 tfl 500°C z\-8r<*\}*\ Qx}^ ^^-S. ^ 

^ &*H3^ *r 5U4. 
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[3^*8- 1] 

^■71 «VE*)1 7l^ofl ^^SjJL ^ 7flo]E ^ol^ 7 f 

*i^5H*7l#^ V (LPCVDH 2]^ *U ^^^1 TflolM 

^-71 a>£^ 71^ ^-71 TflojE sj)!-} c^-g. -g-^^i « 0 ^M *)£-*IM € 

7}^ ^^-(ALD)^S. ^£ *fl2 ^sK v * 7M^1 ^^x]^; * 

2] 

>^7l l&ESfl 7l# ^£ 711 o]E ^ *fl€; 

^-71 TIME ixfl^i Jflofl ^^Afojc 

W*J-7l#^2Hl 2}t£ *fll 7Mo] ^ojE ^5llol^l- ^W]^ 53 # ^^SLS. 

*}xr 7^ ^7># ^3Vdl ^J}^ ^^7<\7,)^SLS. °]-%-*}^ «K£^ 4l7>. 

[^*o> 3] 

^ill*oHl SW^, 
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^7} *}z^;*l§^ 100- 500 M ££>IM ^l-^^l ^^91 ^ ^ 

13 t 1 * 4] 

#7l ^Z^^f^ ^^]7> 100-700 A ^<Sl ^ ^^^-S *>fe ^ ^ 

5i 

#7] %7\^^ Si0 2 , BPSG, HDP oxide % Fox^. °1^-<H*1 #3^3- 
6] 

#7l f^^^ Si0 2 , BPSG, HDP oxide ^ FoxS. ^l^^l ^rsj-^ # 
7] 

^#5^7l^2H XI 1 ^2K Vo l 711 olM ^-8: «§^«Hr #31; 
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#7] TflojE 3})^ #7} #5.*ll 7l# #afl# ^^*V ^f-*||3. ^ 

# f^ofl 51*1 3l2 31^ ^*Kr #31; 

#71 7>7l^^ ^^1- <3^H ^Zj-^f-g- ^171^ #3l« 

^ #£31 4:7>^ 3lS y o Vl £. 
8] 

#71 3l°U= sflBj^ ^£r, 

#71 #51*fl 7l# $H TflolE ^^A>ol^L^ g *1 W1-7l#^2N ^ tb 

3U ^sj-^l" 31^*1 sflU^ 3#*Rr #31; g 

#71 31<3^ ^SlA>ol^ g £|#Jf^ Bfl^ ^31 ^S^M^^Ml b] 

3U 3l^# 3MJ= ^31*H«- ^#*Kr #311- t^I^Nt ^-§- s^lS. 

9] 

2)17^1 
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#7] ^c]] ^S}-^ ^ri^ 100-500 V fJ^flSl 53 -i- ^ 

10] 

Xl7%Ml &<X^, 

^"71 f^M XI 2 Xl^ Al^^l^ ^^^>7l fl^ #-§-7} 

iiie SiH 4 , SiCl 2 H 2 , SiCl 4 *>i4# AV-g-^ji, 

^ ^S.^- N 2) NH 3 , N 2 0 #<HH A>-g-*>fe- 3* *Rr 

HI 

X17%M1 &<X^, 

^-71 ^*}# s]fV XI 2 ^s)-^ 100-700AS1 ^-711 ^^S. 3^*>fe 3*^§- ^ 

%<L3. ?>}±r *\-£r 31*}#^*H1 ^ ^^H: ^^*lf^LS °l-g-*Rr a>£^ ^> ^ 

[^T 1 * 12] 

^-71 f^^ 1 ^ Si0 2 ,BPSG, HDP oxide ^ FoxS. <X-f-<^ # 
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13] 

XI 7^ 91°]*], 

^y] f^^^ Si0 2 , BPSG, HDP oxide ^ FoxS, #3^5- ^o\}x\ x\ 

14] 

<$7] ^>7l^l ^1L> 

15] ■ 

Xl7%Hl 

16] 

^7} Al^^l^ ^71^71 4H*1 

RCA^Hl 7fl^ SCI ^l^* ^I'SAl ^-§-*H= ^-^^.s. ^ 7-1 
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IS. 5] 




B 



IS. 7] 

150 



100 




21-21 



